ABSTRACT. A female Japanese Black cow showed hemorrhage under the mucous membrane of the eye conjunctiva and the vagina, and thrombocytopenia in peripheral blood. The clinical manifestations repeated spontaneously during long-term observation. The clinical findings were stable except for severe periodic bleeding. Prothrombin time, activated partial thromboplastin time and fibrinogen levels were normal. The anti-platelet antibody in the serum was analyzed by indirect platelet coagulation tests. Because the platelets in the micro-plate wells of the subject series showed coagulation up to 1:128, it was judged that anti-platelet antibody was present in the serum. A number of megakaryocytes were recognized in smear samples obtained from bone marrow of the scapula immediately after euthanasia. Therefore, this case was diagnosed as idiopathic thrombocytopenia. KEY WORDS: cattle, idiopathic thrombocytopenia.
Idiopathic thrombocytopenia is an autoimmune disease which sometimes occurs in dogs [5, 6, 9, 11, 12] . One of its causes is thought to be the destruction of platelets by antiplatelet antibody existing in serum, and thrombocytopenia is considered a hemostatic defect [4] . Although reported as idiopathic thrombocytopenia purpura (ITP) in the dog [5] , this disease has not been reported in cattle. This is a case report of a Japanese Black cow which showed long term spontaneous hemorrhage accompanied by thrombocytopenia.
A female Japanese Black cow, 1 year old and 320 kg in body weight, was observed suddenly to have severe hemorrhage under the mucous membrane of the eye conjunctiva and the vagina. It also showed hematuria. The hematoma in the right cervix was caused by bleeding due to the collecting of blood. The cow was brought to the Veterinary Teaching Hospital of Iwate University (VTHIU) for a thorough examination. Diffusive hemorrhage under the mucous membrane of the eye conjunctiva and the vagina, and a hematoma in the right cervix the size of a chicken egg were observed on the first day in hospital (day 1). As for the feces, some hemorrhagic mucus adhered to the surface. After blood sampling for hematological tests, the cow was returned to its owner for observation. Severe hemorrhage was seen again from both the nasal cavity and the eye conjunctiva on day 25, and the animal was hospitalized again the next day. The nasal hemorrhage continued for about two hours. As for the conjunctiva, severe hemorrhagic swelling was observed and pain in the right side eye was observed to be especially intense. The conjunctiva mucous membrane became bright red (Fig. 1) . The mucous membrane of the mouth and vagina similarly presented a bright red color accompanied by remarkable hematuria. As its appetite had decreased, the cow was kept at the VTHIU and thereafter clinical findings were observed long term. The animal was provided only supportive therapy without corticosteroids to confirm the diagnosis of the disease. The swelling of both eye conjunctiva had reduced by day 35 and the animal's appetite returned to the normal level. The hemorrhagic tendency strengthened again on the 47th day and the cow showed hemorrhage of the mucous membrane and hematuria, again. Two hematomas, one in the right cervix the size of a baseball, the other in the right hip the size of 4 × 2 × 2 cm, were observed. The hematoma in the right hip grew to the size of a baseball by the 70th day. On the 91st day, the anemia of the conjunctiva membrane was remarkable and the hematoma in the right hip was 15 × 35 × 40 cm. The hematoma continued to grow and eventually ruptured on the 109th day. Because the ruptured hematoma had suppurated, the inner cavity was washed with strongly electrolyzed water. The wound had dried by day 140. Blood samples were collected from the jugular vein until necropsy on the 321st day as needed and a clinical change in the hemorrhage was observed. Severe hemorrhage of the nasal cavity and the mucous membrane appeared periodically up to the 47th day. After the 47th day, slight hemorrhage of the visible mucous membrane and hematuria was observed continuously. Press hemostasis was too difficult to prevent hematoma formation after the blood sampling. The cow's appetite was normal up until necropsy.
The red blood cell counts (RBC), white blood cell counts (WBC), packed cell volume (PCV), hemoglobin and platelet counts were measured by a commercial blood cell counter (Celltac alpha for animal use: Nihon Kohden, Tokyo). Although the RBC, PCV and hemoglobin decreased immediately after the severe hemorrhage and the rupture of the hematoma in the right hip on the 26th and 91st days respectively, the animal recovered quickly. The WBC levels remained normal, even after the severe hemorrhage and the rupture of the hematoma. The blood platelet count remained low at 4.3 × 10 4 /µl, 7 × 10 4 /µl, and 4.4 × 10 4 /µl on the 26th, 47th and 88th days, respectively. After day 91, the platelets increased slightly, however the level was still lower than that of normal cattle. Blood and bone marrow smear samples were stained with Giemsa. Only a few platelets were observed in the blood smear samples until the 88th day. Platelets were recognized sporadically in the peripheral blood after day 91. The blood coagulation tests were performed by a commercial laboratory. The results of tests such as prothrombin time (PT), activated partial thromboplastin time (APTT) and fibrinogen were the same as for normal cattle in VTHIU on the 26th and 140th days. Bleeding time was measured on day 82 because the hemorrhage was in a lull. The bleeding time, however, was prolonged markedly and press hemostasis was eventually required. The number of platelets was too small on the 26th day to attempt platelet function tests. The hematological results selected from long-term observation are shown in Table 1 . The anti-platelet antibodies were analyzed by indirect platelet coagulation tests which were performed as in a previous report [11] . Two platelet-rich plasma samples were obtained from two normal Japanese Black cows at Iwate University Farm. The sick cow's serum was diluted step by step from 1:1 to 1:128 using 96-well microplates. After mixing the sick cow's serum and the platelets prepared from the normal individuals in the wells of microplates, we incubated them at 37°C for 30 min. The platelets in the well were observed with a phase contrast microscope, and cases where 4 platelets or more were coagulated were judged as positive. It was judged that anti-platelet antibody existed if the serum dilution by which positivity was obtained was 1:8 or more [11] . The platelets in the well of the patient series showed coagulation performance up to 1:128. Meanwhile, negative controls using normal platelets and the diluted serum series showed coagulation in the wells at up to 1:4 (Fig. 2) . Therefore, it was judged that the animal had antiplatelet antibody in the serum.
The cow was killed by exsanguination under barbiturate anesthesia. Multiple petechia or ecchymosis was observed remarkably in the heart, urinary bladder, uterus, gastrointestinal tracts, gall bladder, trachea, diaphragm, mesentry, thymus and hypoderm of the whole body. In the histological diagnosis, multiple fresh hemorrhage in the heart, ceccume, gall bladder, urinary bladder, trachea and diaphragm were observed. The volume of bloody pleural effusion and ascites increased slightly. One or two megakaryocytes in every low power field (lpf) were recognized in the smear samples obtained from bone marrow of the scapula immediately after euthanasia (Fig. 3) . A number of hemorrhagic diseases interfere with the normal coagulation process. There are two main causes of those diseases; a deficiency of coagulation factors and defective platelets. Coagulation factor deficiencies are inherited in various animals [4] . Factor VIII deficiency (hemophilia A) in Hereford [3] , and Factor XI deficiency (plasma thromboplastin antecedent) in Holstein [2] have been reported in cattle. The routine tests for evaluating coagulation factors such as PT, APTT and fibrinogen were normal in this case. The case was characterized by severe thrombocytopenia and periodic hemorrhage of the nasal cavity and the mucous membrane. It is known that one feature of Chediak-Higashi syndrome (CHS) in Japanese Black cattle is prolonged bleeding caused by a defect in platelet storage of ADP [1, 7, 8] . However there was no distinguishable difference in the concentration of circulating platelets between CHS and normal cattle [1] . Therefore, the feature of platelets in the blood was different between CHS and this case. The pedigree of seed bulls which have had hereditary diseases such as CHS published in Japan did not include our subject. Because a number of megakaryocytes were detected in the bone marrow in this case, the ability to regenerate platelets appeared to have been maintained. Therefore, the thrombocytopenia was likely to have been caused by increased destruction or consumption of platelets in the peripheral blood. Since the clinical findings were stable except for severe periodic bleeding, it was considered that this case was not a platelets consumptive disease such as DIC or other infectious diseases. Although the reliability of indirect coagulation tests to detect anti-platelet antibodies is low [6] , more reliable methods which can prove directly platelet-associated IgG or platelet-bindable IgG have yet to be established in the cow. Since the results of the indirect platelet coagulation tests were positive, this case was diagnosed as idiopathic thrombocytopenia. Although ITP is considered to occur in all species [4] , there has been no previous case report for cattle. This might be the first report documenting idiopathic thrombocytopenia in cattle, especially in Japanese Black cattle. It is reported in humans that exacerbation and recovery are repeated spontaneously in the clinical manifestations of chronic ITP [10] . This case also revealed exacerbation and recovery of hemorrhage and thrombocytopenia without immuno-suppressive therapy. This may be the reason that there have been no previous reports of idiopathic thrombocytopenia in cattle.
